The current study focuses on the assessment of pollution indicators and health risks of heavy elements in the surface soil of Samarra City. Twelve soil sample collected from different sites in Samarra City, analysis of soil sample to find the heavy metals concentrations which As, Br, Co, Cr, Cu, Mn, Mo, Ni, Pb, Sn, V, Zn, Zr, U, B, Cd, Hg, Th, Ce, La, Th, B, Ba .The results are compared with limit of world standard (12). The higher values which refer to pollution in heavy metal are Cr, Cu, Ni, Zn, Zr, Cd due to industry activity and Hg higher concentration because of Pharmaceutical Industries and Medical Waste . The high concentration in V, Br, Mo, Se, As because of agriculture activity. The enrichment factor calculated for the purpose of calculating saturation coefficient and treatment, analysis and conversion of the values of raw concentrations and the creation of the local background of Iraq. The most of the results are less than five ,but few value are greater than five indicating the anthropogenic input of these elements in soil in Samarra City which are Co, Mo, U in S2 because of agriculture activity and using fertilizer. Mo , Sn in S2 because of highly building activity. Cu, Mo, Zn in S5 Because industrial and motor oil spill. Uranium in S2, S4 and S11 because military activity. Contamination factor (CF) and the value of the pollutant load index are less than 4 that's mean sites are polluted medium to high. After applying the health risk assessment model, the risk value for each non-carcinogenic heavy element is found to be less than 4 and for all three exposure methods (ingestion, skin contact and inhalation), in terms of carcinogenic components, the average daily dose (LADD) ) And compared to slope coefficient (SF) collected from previous studies. Equations are applied to find less than 0.0001 which is indicative of the occurrence of cariogenic diseases that may affect people exposed to soil. The risk of soil or dust ingestion is more insecure in the area of activity in the effect of cobalt and manganese than on adults, and chromium has an effect on adults at a high level. HI value of inhalation that's effect on adults and children revel the most hazardous heavy elements is Mn, Cr, Co for adults and children. HI value of dermal absorption the most hazard element Cr, Hg , Ce for adults and children which exposed to the soil. Swallow soil effect on children and adults. Especially chromium and mercury, which in turn affect the health exposed to the ingestion of polluted soil. 
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Introduction
More attention is paid to the deposition of heavy metals in soils due to human activity which have negative effects on human health [1] , and their toxicity and persistence in the environment [2] . Soil contamination of heavy elements is mainly due to both natural processes such as mineralization and human activity related to industry, agriculture, waste oil, vehicle emissions and mining operations. Enrichment factor (EF) was used to evaluate element concentrations [3] .
Enrichment factor is a powerful tool for distinguishing the sources of heavy metals whether natural or human activity. Other treatments such as the Index Load Pollution (PLI), which in turn depends on a enrichment factor [4] and Contamination factor (CF) heavy metals can move from the surface soil to the human body by entering soil minutes into the mouth, contact Soil with skin and soil inhalation [5] . Exposure of the skin to heavy elements that's in soil occur through outdoor activities, especially for children. [6] Soil can easily be suspended in the air again by wind erosion or human foot movement dust that could pose a potential risk to human health by inhalation [7] . The objective of this study is to determine the source of soil surface pollution with some heavy elements in Samarra City by calculating the indicators of pollution, such as the enrichment factor, to children and adults living near these sites.
Study area
The study area is located in Samarra City. Focusing on the north part of the City between (34°11'22"-34°12'50" N) and (43°52'30"-43°55'20" E) the area at the left bank of Tigris River near the great Samarra Bridge (Figure-1 ). 
Figure1-Location Map of Urban Samarra City
Methodology
Twelve samples from Samarra City soil were collected during the field work two kilograms for each soil sample were collected in plastic bags, then dried at 40 °C after sampling for physical and chemical analyses. Latitudes, longitude for each sampling site of sediments are accurately determined by using the Global Positioning System (GPS).
Chemical analysis by X-Ray Fluorescence (XRF) device were conducted at University of Baghdad, College of Science, Department of geology, Iraq Germany Laboratory.
4.Trace elements
Concentrations of heavy metals, for twelve soil samples were measured using Bench XRF Spectrometer/SPECTRO XEPOS-2006 device at the Iraqi-German Laboratory at the University of Baghdad. Samples were sieved in a 2 mm sieve, then powdered to 0.063μm, and 5.0 g of each sample was used to determine the element concentrations. Soil are rich in heavy metals and its effect into the environment [8] . Thus, the soil could be a potential source of heavy metals that will be released into the overlying water via natural and anthropogenic processes [9] , where they adversely effect on the drinking water quality and human health. Understanding the levels, distribution and sources of heavy metals in soil can aid environmental management and facilitate the supervision of water quality [10] .
In the present study trace elements have been ordered in following sequence Sr>Cr>Zn >Zr>Ni> Cu >V >Pb>Mo>Co>Br>As> Cd >U>Hg>Se. The mean concentration values of trace elements in the soil of Samarra City have been compared with the natural occurrences of trace elements in world soil [11] . Chromium had mean concentration 179.65 ppm.
This mean value exceeded its natural occurrence limits in world soil [11] , The maximum Cr concentration value 933.91 ppm has been detected at S 5 , this high value due to the pollution industrial activity which is chromium dyeing . Nickel (Ni) has mean concentration value of 92.3ppm, it considered greater than abundant limits in soil.
The mean concentration value of Zirconium (Zr) was 94.2 ppm, all detected values are within natural abundant limits of world soil [11] .
Zinc (Zn) had a mean concentration value 99.6 ppm and with compare with mean and its higher than world soil [11] . Vanadium (V) exists in soil with mean concentration values of 43.5ppm. less than the natural occurrences of trace elements in world soil [11] . Copper (Cu) has been detected with mean concentration value of 43.713ppm. Cu was out of its natural abundance in world soil [11] . Bromide (Br) with mean value 5.2 ppm was much is very close to its natural abundance in world soil in all stations of sampling excluding S 1, S2,S6,S7,S9.
Lead (Pb) has a mean concentration of 17ppm which is very close to the world soil (17ppm) [11] . Molybdenum (Mo) and Selenium (Se) mean concentrations were exceeded limits of their abundance in world soil [11] . Arsenic (As) mean concentration value is less than natural abundance in world soil [11] . Cobalt (Co) mean concentrations value is very close to the natural abundance in world soil [11] . Uranium (U) has mean concentration value 1 ppm less than world soil (1.8 ppm ) [11] , exceeded its natural abundance at S 1 , and S 9 (3.8 and 1.9 ppm respectively) those not exceeded according to [11] . Cadmium (Cd) concentrations are more than limits of natural abundance in world soil [12] . Mercury (Hg) has been detected with same concentration value <1 in all soil samples.
Enrichment Factor (EF)
Enrichment factor is powerful tool for processing, analyzing, and conveying raw environmental information to decision makers, managers, technicians, and the public [13] . The immobile element is often taken to be [14] , Li, Sc, Zr [15] . The method that have been used in this study depended on standarad deviation (SD)method ,the ilterative 2SD technique (average +2SD) is mainly used to define background value because it approximates the original data set to normal distribution [16] .this technique detailed by [17] . Based on the assumption that dataset beyond the average +2SD are iteratively omitted until all value lie within the range (normal distribution ) .
In order to evaluate if the content of a chemical element in the soil from natural or anthropogenic sources, enrichment factor was calculated for all studied soil samples using zirconium (Zr) as a reference element. The enrichment factor is the relative abundance of a chemical element in a soil sample compared to the bedrock. Zirconium is generally considered as mainly originated from natural lithogenic sources (rock weathering of mineral zircon) and has no significant anthropogenic source. It has widely been used in geochemical studies of mineral weathering as a 'conservative' lithogenic element, against which relative enrichments has been compared [15] . Total elemental concentrations (ppm) in the world soil according are considered to calculate EF. EF < 2 shows deficiency to low enrichment and can be considered in the range of natural variability. 2 < EF < 5 shows low enrichment (i.e. some enrichment caused by anthropogenic input). 5 < EF < 20 is a clear indication of human activity (significant enrichment caused by anthropogenic inputs). EF 20 to 40 is very high enrichment and EF > 40 is extremely high enrichment.
The result of EF calculations for Samarra city sample ,all value low enrichment and can be considered in range of natural variability except the value that colored in red consider anthropogenic input in cause of chemical in industrial activity.
EF values greater than five (Table 2) , indicating the anthropogenic input of these elements in soil in Samarra City. Elements that's effected by human activity are cobalt S2, zinc and copper high values in S5 because of high industrial activity in this area , uranium and molybdenum is highly enrichment in S2 and S10 , tin highly inrichment in S3 because of highly building activity, uranium in S4 and S11 because drilling and military activity. *Local geochemical background calculated for Samarra City according to (17) .
Contamination factor (CF)
Contamination factor would be a ratio between the measurements with the officially permitted levels. Enrichment factor would be a ratio of the measurements and levels of metals occurring in the water of non-contaminated areas. Based on Cf value, all sample are classified as low contamination degree in all different site [18] . CF= (Cm) Sample /(Cm) Background (2)
Pollution load index (PLI)
The pollution load index result in soil in most of studied sample indicate that sample are polluted medium to high PLI= (CF1*CF2*CF3*…..*CFn) 1/n (3) PLI is pollution load index, n is the number of pollutant assesses (3). PI is the single factor pollution index of each metal. PLI = 0 (background concentration); 0 < PLI ≤ 1 (Unpolluted); 1 < PLI ≤ 2 (Moderately to unpolluted); 2 < PI ≤ 3 (Moderately polluted); 3 < PI ≤ 4 (Moderately to highly polluted); 4 < PI ≤ 5 (Highly polluted); PI > 3 (Very highly polluted) [19] .
Health risk assessment model
For the purpose of evaluating the health hazard, equations are applied after we hypothesized that the residents ( children and adults )of Samarra exposed directly to the soil, as there are three methods of exposure are [20] . 1-Ingestion 2-skin (dermal) absorption . 3 -Inhalation particle of soil located in the air . Where each type of exposure was calculated the chronic daily intake , (CDI) table3 show the variables that's used in applying equation ,as it shown in the following equation [21] , [22] .
The carcinogenic and non-carcinogenic side effects of each element were calculated and the hazard index (HI ) ,the HI value higher than this means that there is a possibility of non-carcinogenic diseases .
In terms of carcinogenic components, lifetime Average Daily Dose (LADD), was calculated and compared with the Slope Factor (SF) coefficient collected from previous studies. The equations were applied to find that less than 0.0001 It is indicative of the occurrence of cancerous diseases that may affect those exposed to the soil [23] . Reference dose by chronic inhalation
The risk assessment on health was illustrated by graph that compares adults and children. Values above 1 mean that there is a health problem in the health of the child and adults as shown in Figure- The ihalalation Not harmful to the health of children or adult that exposed to dust and particle except the manganese the HQ is more than one (2.5-3) and its effect on children more than adult (23) . 9. Conclusions and discussion 1. Analysis of soil sample to find the heavy metals concentrations which are As, Br, Co, Cr, Cu, Mn, Mo, Ni, Pb, Sn, V, Zn, Zr, U, B, Cd, Hg, Th, Ce, La, Th, B, Ba . the results is compared with limit of world standard (12) . The higher value which refer to pollution in heavy metal are Cr, Cu, Ni, Zn, Zr, Cd due to Industrial activity and Hg higher concentration because of Pharmaceutical Industries and Medical Waste . The high concentration in V, Br, Mo, Se, As because of agriculture activity. 2. The enrichment factor are calculated for the purpose of calculating saturation coefficient and treatment, analysis and conversion of the values of raw concentrations and the creation of the local background of Iraq. The most of the results are less than five ,but few value are greater than five indicating the anthropogenic input of these elements in soil in Samarra City which are Co, Mo, U in S2 because of agriculture activity and using fertilizer. Mo ,Sn in S2 because of highly building activity. Cu, Mo, Zn in S5 Because industrial and motor oil spill. Uranium in S2,S4 and S11 because military activity.
3.
Contamination factor is and the value of the pollutant load index was less than 4 that's mean sample are polluted medium to high. 4. The effect of swallowing soil on humans can make it clear from the highest pollution to the least polluted for adult Co>Mn>Cr>Ni>Cd>Cu>Hg>Ag>Zn>As>Se>Ce>Pb. for children Cr>Co>Mn> Ni>Cd>Cu>Hg>Ag>Zn>As>Se>Ce>Pb.
5.
Hazard of dermal exposure of the soil from the highest to the lowest dangerous to health is describe as for adults Cu>Hg>Ce>Pb>Ce>Zn>Mo>Se>As>Cu>Ni , for children Cr>Hg>Ce>Co>As>Zn>As>Se>Mo>Pb>Cu 6. The risk of inhalation of soil can be determined from the top to the least dangerous to the health of adults and children as follows adults Mn>Cr>Co>Mn>Zn>As>Se>Ag>Cd>Ce>Hg>Pb. 7. Children Mn>Cr>Co>Mn>Zn>As>Se>Ag>Cd>Ce>Hg>Pb.
